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(54) NITRIDE SEMICONDUCTOR LASER ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To decrease the threshold of a 
laser element for use of a nitride semiconductor laser element 
at high output. 

SOLUTION: On a first main surface of a nitride semiconductor 
substrate 1 comprising first and second main surfaces, at least 
an n-type nitride semiconductor layer, an active layer 5, and a 
p-type nitride semiconductor layer are sequentially laminated, a 
p-electrode 20 is formed on the p-type nitride semiconductor 
layer side, and an n-electrode 21 is formed on the second main 
surface side of the nitride semiconductor substrate 1 . Here, the 
p-type nitride semiconductor layer comprises a p-side clad 
layer 8 and a p-side contact layer 9 provided on the p-side clad 
layer 8, and a stripe-like waveguide region formed by removing a 
part of the nitride semiconductor from the p-side contact layer 
9 side is formed, while the flat surface of nitride semiconductor 
continuous with both side surfaces of the stripe positioned 
closer to substrate side by at least about 0.2 fl m in the p-side 
contact layer 9 direction from the lower end surface, in the film 
thickness direction of the p-side clad layer 8. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] On the 1st [ of a nitride semi-conductor substrate ] principal plane which has the 1st principal 
plane and 2nd principal plane The laminating of n mold nitride semi-conductor layer, a barrier layer, and 
the p mold nitride semi-conductor layer is carried out to order at least. It is the nitride semiconductor 
laser component which p electrode is formed in p mold nitride semi-conductor layer side, and comes to 
form n electrode in a 2nd [ of a nitride semi-conductor substrate ] principal plane side. In said p mold 
nitride semi-conductor layer It has the p side contact layer on the p side cladding layer and the p side 
cladding layer. The waveguide field of the shape of a stripe formed by furthermore removing some nitride 
semi-conductors from the p side contact layer side is formed. The nitride semiconductor laser 
component to which the flat surface of the nitride semi-conductor which followed the both-sides side of 
the stripe is characterized by being in a substrate side from a lower limit side rather than the 0.2 
micrometers of the directions of the p side contact layer in the direction of thickness of said p side 
cladding layer. 

[Claim 2] The nitride semiconductor laser component according to claim 1 characterized by the flat 
surface of the nitride semi-conductor which followed the both-sides side of said stripe being in a 
substrate side rather than the p side cladding layer lower limit side. 

[Claim 3] It is the nitride semiconductor laser component according to claim 1 or 2 characterized by 
forming the insulator layer in the stripe side face of the waveguide field of the shape of said stripe, and 
the nitride semi-conductor flat surface which followed the stripe side face, forming said p electrode 
through the insulator layer, and connecting with the p side contact layer electrically. 
[Claim 4] Said p electrode is a nitride semiconductor laser component given in claim 1 which bonding is 
carried out with the metal wire and characterized by the bonding location not being in the right above 
section of said stripe thru/or any 1 term of 3. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the structure of the laser component which starts the 
laser component which consists of a nitride semi-conductor (InaAlbGa1-a-bN, 0<=a, 0<=b, a+b<=1), 
especially uses a nitride semi-conductor as a substrate. 
[0002] 

[Description of the Prior Art] the nitride semiconductor laser component in which we contain a barrier 
layer on a nitride semi-conductor substrate — producing — the world — for the first time — the 
continuous oscillation in a room temperature — it announced having attained 10,000 hours or more 
(ICNS'97 — the collection of drafts, and October 27- 31 and 1997P — 444-446 and 
Jpn.J.Appl.Phys.Vol.36(1997) pp.L1 568-1 571, Part2, No.12A, and 1 December 1997). In the upper part of 
the Si02 film, it comes to carry out two or more laminatings of the nitride semi-conductor layer used as 
laser component structure on the nitride semi-conductor substrate which consists of n~GaN which 
grew up to be a longitudinal direction through Si02 film partially formed in the silicon-on-sapphire upper 
part as fundamental structure. (It is Jpn.J.Appl.Phys.Vol.36 reference for details) 
[0003] Drawing 3 is the type section Fig. showing one structure of the conventional laser component. 
This drawing is the almost same Fig. as drawing shown in said J.J.A.P. As shown in this drawing, the 
ridge stripe equivalent to a waveguide field is prepared upwards from the p side cladding layer which 
consists of a superstructure of p-aluminumO.14GaO.86 N/GaN with the conventional laser component, it 
crosses to the both-sides side of that ridge stripe, and the flat surface of the p side cladding layer, and 
the insulator layer which consists of Si02 is formed, and p electrode electrically connected with the p- 
GaN layer through that insulator layer is formed. 
[0004] 

[Problem(s) to be Solved by the Invention] Since the nitride semi-conductor substrate has grown to be 
the upper part of Si02 film in the longitudinal direction with the conventional laser component, the 
penetration rearrangement extended from an interface with silicon on sapphire to a lengthwise direction 
stops on the way, and crystallinity is [ there are very few crystal defects and ] good. In order to inherit 
the property of a substrate, even if the crystal defect of the nitride semi-conductor layer furthermore 
grown up into the nitride semi-conductor substrate upwards decreased as a whole and it produced the 
laser component, the crystal defect came to be hard of a layer from a barrier layer to a rearrangement, 
and it became long lasting. 

[0005] However, even if it says that the crystalline good substrate was obtained and continuous 
oscillation of long duration was realized, it is in the condition of 2mW output. In one 10 times this output 
of this, in order to write in laser and to use as the light source, it is necessary to realize continuous 
oscillation of 5000 hours or more. Generally it is very important to depend for most lives of a laser 
component on the current in a threshold and an electrical potential difference, and to reduce the 
current in a threshold and an electrical potential difference. Therefore, the place made into the purpose 
of this invention is to reduce the threshold of a laser component, in order to use a nitride 
semiconductor laser component by high power. 
[0006] 

[Means for Solving the Problem] The nitride semiconductor laser component of this invention on the 1 st 
[ of a nitride semi-conductor substrate ] principal plane which has the 1 st principal plane and 2nd 

principal plane The laminating of n mold nitride semi-conductor layer, a barrier layer, and the p mold 

nitride semi-conductor layer is carried out to order at least. It is the nitride semiconductor laser 



component which p electrode is formed in p mold nitride semi-conductor layer side, and comes to form 
n electrode in a 2nd [ of a nitride semi-conductor substrate ] principal plane side. In said p mold nitride 
semi-conductor layer It has the p side contact layer on the p side cladding layer and the p side cladding 
layer. The waveguide field of the shape of a stripe formed by furthermore removing some nitride semi- 
conductors from the p side contact layer side is formed. The flat surface of the nitride semi-conductor 
which followed the both-sides side of the stripe is characterized by being in a substrate side from a 
lower limit side rather than the 0.2 micrometers of the directions of the p side contact layer in the 
direction of thickness of said p side cladding layer. It is the thing of the layer which acts as eye the p 
side cladding layer, i.e., carrier ******, or optical confinement, and in the case of a nitride 
semiconductor laser component, it consists of layers which have the nitride semi-conductor layer which 
contains aluminum at least, for example, can constitute from superlattices, such as AIGaN/GaN and 
AIGaN/InGaN. Moreover, the p side contact layer is p electrode formative layer for pouring in a carrier, 
and it is formed in the maximum upper layer of a laser component, for example, can constitute from 
GaN, InGaN, etc., and they are two or more layers from which carrier concentration differs. 
[0007] It is characterized by the flat surface of the nitride semi-conductor which followed the both- 
sides side of said stripe being in a substrate side rather than the p side cladding layer lower limit side 
preferably. In addition, the lower limit side of the p side cladding layer shall point out the substrate layer 
in which the p side cladding layer is formed, the p side cladding layer, and an interface. Moreover, in the 
0.2 micrometers of the directions of the p side contact layer, the condition that 0.2 micrometers of the 
p side cladding layers remained from said interface is pointed out from a lower limit side. 
[0008] Furthermore, it is characterized by forming the insulator layer in the stripe side face of the 
waveguide field of the shape of said stripe, and the nitride semi-conductor flat surface which followed 
the stripe side face, forming said p electrode through the insulator layer, and connecting with the p side 
contact layer electrically. 

[0009] Moreover, bonding of said p electrode is carried out with the metal wire, and the laser component 
of this invention is characterized by the bonding location not being in the right above section of said 
stripe. Although Au, Ag, Pt, Cu, aluminum, etc. can be used as a metal wire, generally Au is used. 
[0010] 

[Embodiment of the Invention] Drawing 1 is the typical sectional view showing one structure of the laser 
component of this invention, and shows drawing at the time of cutting a component in a direction 
perpendicular to the longitudinal direction of stripe-like waveguide, i.e., a direction parallel to a 
resonance side. As structure fundamentally on the substrate 1 which consists of GaN The crack 
prevention layer 2 which consists of InGaN, the n side cladding layer 3 which consists of AIGaN/GaN 
superlattice, the n side lightguide layer 4 which consists of GaN, the barrier layer 5 which consists of an 
InGaN obstruction / InGaN well multiplex quantum well structure, the cap layer 6 which consists of 
AIGaN, It has the structure where the laminating of the p side lightguide layer 7 which consists of GaN, 
the p side cladding layer 8 which consists of AIGaN/GaN superlattice, and the p side contact layer 9 
which consists of GaN was carried out to order. A part of nitride semi-conductor layer is removed so 
that a stripe-like waveguide field may be formed, until the front face of the n side cladding layer is 
furthermore exposed from the p side contact layer side. On the n side cladding layer 3, the stripe-like 
waveguide field is formed of the etching. In addition, in this invention, the layer which is in n and p 
electrode side about the layer which is in a substrate side from a barrier layer focusing on a barrier layer 
is called nitride semi-conductor layer by the side of p. 

[001 1] Furthermore, the insulator layer 100 which consists of Zr02 is formed in the side face of the 
stripe, and the flat surface of the n side cladding layer 3 which followed the side face so that the 
maximum upper layer of the p side contact layer 9 may be exposed, and the p electrode 20 electrically 
connected with the contact layer is formed in the p side contact layer 9 through the insulator layer 100. 
Although Si02 is used abundantly as an ingredient of an insulator layer, in this invention, rather than 
Si02, the thing of the oxide thin film which contains at least a kind of element choseafrom the group 
which consists of Ti, V, Zr, Nb, Hf, and Ta, and BN(s), SiC(s) and AIN(s) considered as' r a kind at least is 
desirable, and uses the oxide of Zr and Hf, and BN and SiC also especially in it. In addition, since SiC 
becomes amorphous [-like ] in film production by CVD(s), such as a spatter and vacuum evaporationo, it 
is an insulator, and n and SiC which does not contain the impurity of p mold are also insulators. 
[0012] By forming in the side face of stripe waveguide, and the flat surface of the nitride semi- 
conductor layer which followed the side face, an insulator layer 100 is embedded substantially and can 
produce the laser component of a mold. Furthermore the surface area of the p electrode 20 was 
extended, and while making bonding easy to carry out on p electrode, the short-circuit between p and n 



two electrodes is prevented. Moreover, it is easy to generate leakage current for a component according 
to factors, such as a very fine pit it will be possible into the nitride semi-conductor layer which carried 
out the laminating if a dirty stop is above the lower limit side of the p side cladding layer, and a defect, 
continuing laser oscillation, if there is leakage current first — the leakage current — gradually — large - 
- becoming — just — being alike — it will short-circuit by inter-electrode. Therefore, in the most 
desirable condition of this invention, if an etching stop is below the lower limit side of the p side cladding 
layer, leakage current will almost be lost and will stop being able to short-circuit easily. It is the purpose 
which this makes a refractive index small at the p side cladding layer, and enlarges bandgap energy, and 
the nitride semi-conductor containing aluminum, such as AIGaN, is used, as compared with the nitride 
semi-conductor which does not contain aluminum, crystalline growth is difficult for the nitride semi- 
conductor containing aluminum, and it is in the inclination which a defect, a pit, etc. tend to generate 
inside. It is because leakage current is lost since there are few defects in the nitride semi-conductor 
layer by the side of p layers when a dirty stop is carried out below the lower limit side of the p side 
cladding layer, and inter-electrode short-circuit is lost. For this reason, the laser component excellent in 
dependability is obtained. 

[0013] When forming stripe-like waveguide, 4 micrometers - 0.5 micrometers of the stripe width of face 
are adjusted to 3 micrometers - 1 micrometer still more preferably. If larger than 4 micrometers, the 
transverse mode will tend to turn into the many modes, and if narrower than 0.5 micrometers, since the 
touch area with an electrode is small, a threshold will tend to rise difficultly [ formation of a stripe ]. 
[0014] Moreover, it is at the laser component of this invention. Since he is trying not to apply the stress 
at the time of bonding to a direct barrier layer by removing the bonding location of the wire 22 to the p 
electrode 20 from the right above section of a stripe, worsening the crystallinity of a barrier layer 
decreases and the component which was excellent in dependability at the time of laser oscillation can 
be realized. 
[0015] 

[Example] Below the [example 1], although the example which obtains the laser component of drawing 1 
is explained, the structure of the laser component of this invention is not necessarily limited to the 
component of drawing 1 . 

[0016] (Nitride semi-conductor substrate 1) The 1st buffer layer which consists of GaN at 600 degrees 
C on the silicon on sapphire of 2 inch phi by the MOVPE method is grown up 200A in thickness, and the 
5 micrometers of the 2nd buffer layer which consists of undoping GaN at 1050 degrees C on it are 
grown up. A substrate is picked out from a reaction container after the 2nd buffer layer growth, and the 
protective coat which consists of Si02 with a stripe width of face [ of 1 0 micrometers ] and a stripe 
spacing (window part) of 2 micrometers is formed on the 2nd buffer layer using a CVD system. Undoping 
GaN is grown up even into the upper part of a protective coat from a window part, and Undoping GaN 
grows up to be a longitudinal direction in the protective coat upper part, and it is made transport a 
protective coat formation word and a substrate to MOVPE equipment again, and to be connected at 
1050 degrees C. Then, a wafer is transported to HVPE (hydride vapor growth) equipment, Ga metal, HCI 
gas and ammonia, and silane gas are used for a raw material, and the nitride semi-conductor substrate 1 
which consists of GaN which doped Si 2x1018-/cm3 is grown up by 200-micrometer thickness. Thus, in 
order to produce a nitride semi-conductor substrate The film is formed mostly partially, or [ that a 
nitride semi-conductor like Si02 does not grow on a front face partially on the nitride semi-conductor 
after growing up a nitride semi-conductor on a different-species substrate like sapphire ] — or it has 
the property to be hard to grow up — If it is made to grow up so that it may become thickness 1 00 
micrometers or more from the window part of the protective coat in a longitudinal direction about a 
nitride semi-conductor, a nitride semi-conductor substrate with few crystal defects will be obtained. 
[0017] A substrate is picked out from HVPE equipment after the nitride semi-conductor substrate 
growth which consists of an Si dope GaN, silicon on sapphire, the 1 st and 2nd buffer layer, a protective 
cp.at, and an undoping GaN layer are removed using a grinder, and the nitride semi-conductor- substrate 
^1 which makes a 1st principal plane and silicon-on-sapphire polish side the 2nd principal plane for an 
as-grown (asgrown) side is obtained. 

[001 8] (Crack prevention layer 2) a 1 st [ of the nitride semi-conductor substrate 1 obtained as 
mentioned above ] principal plane top — MOVPE — the crack prevention layer 2 which consists of 
InO.06GaO.94N at 800 degrees C is grown up by 0.1 5-micrometer thickness using law. In addition, it is 
also omissible, although the cladding layer containing the nitride semi-conductor layer which contains 
aluminum next will become easy to grow if it is made to grow up by thickness 0.5 micrometers or less by 
this crack prevention layer, GaN, InGaN, etc. 



[0019] (n side cladding layer 3) Then, the layer which consists of undoping aluminumO.16GaO.84N at 
1050 degrees C is grown up by 25A thickness, TMA is stopped continuously and the layer which 
consists of an n mold GaN which doped a sink and Si for silane gas 1x1019-/cm3 is grown up by 25A 
thickness. The laminating of those layers is carried out by turns, a superlattice layer is constituted, and 
the n side cladding layer 3 which consists of superlattice of the 1.2 micrometers of the total thickness is 
grown up. The n side cladding layer 3 is taken as the superstructure to which considering as the nitride 
semi-conductor layer containing aluminum and the superstructure which contains AIXGa1-XN (0< X<1) 
preferably carried out the laminating of GaN and the AIGaN desirable still more preferably. Although 
many impurities in one of layers are in the inclination for crystallinity to become good when they are 
doped and the so-called modulation dope is performed when it considers as superlattice, you may dope 
like both. Since the refractive index of the cladding layer itself becomes small since aluminum mixed- 
crystal ratio of the whole cladding layer can be raised by making the n side cladding layer 3 into a 
superstructure, and bandgap energy becomes large further, it is very effective when reducing a 
threshold. Furthermore, since the pit generated in the cladding layer itself by having considered as 
superlattice becomes less than what is not used as superlattice, a shorting probability also becomes low. 
In addition, with the laser component whose oscillation wavelength is 430-550nm of long wavelength, 
GaN which doped n mold impurity is sufficient as this cladding layer. 

[0020] (n side lightguide layer 4) Then, the n side lightguide layer 4 which consists silane gas of undoping 
GaN at a stop and 1050 degrees C is grown up by 0.1 -micrometer thickness. The n side lightguide layer 
4 can be formed in the layer containing a nitride semi-conductor with bandgap energy smaller than 
AIGaN of the n side cladding layer 3, for example, can grow GaN and InGaN. Moreover, n mold impurity 
may be doped in this n side lightguide layer 4. In addition, with the laser component whose oscillation 
wavelength is 430-550nm of long wavelength, this guide layer is good also as a superlattice layer 
containing InGaN. 

[0021] (Barrier layer 5) Next, the well layer which the barrier layer which consists of Si dope 
In0.01Ga0.95N is grown up by 100A thickness, and consists of undoping In0.2Ga0.8N at the same 
temperature continuously by 800 degrees C is grown up by 40A thickness. The laminating of a barrier 
layer and the well layer is carried out twice alternately, finally it is finished as a barrier layer, and the 
barrier layer 5 which consists of multiplex quantum well structure of the 380A of the total thickness 
(MQW) is grown up. Undoping is sufficient as a barrier layer like this example, and it may dope n mold 
impurity and/or p mold impurity. An impurity may be doped to both a well layer and a barrier layer, and 
may be doped to either. In addition, if n mold impurity is doped only to a barrier layer, a threshold will 
tend to fall. 

[0022] (p side cap layer 6) The p side cap layer which consists of p mold aluminumO.3GaO.7N with larger 
bandgap energy which doped Mg 1x1020-/cm3 than the p side lightguide layer 7 at 1050 degrees C next 
is grown up by 300A thickness. 

[0023] (p side lightguide layer 7) The p side lightguide layer 7 which is followed and bandgap energy 
becomes from the undoping GaN smaller than the p side cap layer 10 at 1050 degrees C is grown up by 
0.1 -micrometer thickness. The p side lightguide layer 7 can also be formed in the layer containing a 
nitride semi-conductor with bandgap energy smaller than AIGaN of the p side cladding layer 8, for 
example, GaN and InGaN can be grown up. Moreover, p mold impurity may be doped in this p side 
lightguide layer 8. In addition, with the laser component whose oscillation wavelength is 430~550nm of 
long wavelength, this guide layer is good also as a superlattice layer containing InGaN. 
[0024] (p side cladding layer 8) The layer which continues and consists of Mg dope 
aluminum0.16Ga0.84N at 1050 degrees C is grown up by 25A thickness, the layer which consists of 
undoping GaN continuously is grown up by 25A thickness, and the p side cladding layer 8 which consists 
of a superlattice layer of the 0.6 micrometers of the total thickness is grown up. About the desirable 
configuration of the p side cladding layer 8, since it is the same as the n side cladding layer 3, it omits. 
In addition, with the laser component whose oscillation wavelength is 430-550nm of long wavelength, 
GaN 'which doped p mold impurity is sufficient as this cladding layer. 

[0025] (p side contact layer 9) The p side.contact layer which finally consists of a p mold GaN which 
doped-Mg 1x1020-/cm3 on the p side cladding layer 8 at 1050 degrees C is grown up by 150A^. . 
thickness. The p side contact layer can be constituted from InXAIYGa1-X-YN (0 <=X, 0<=Y, X+Y<=1) of 
p mold, and GaN and InGaN which doped Mg preferably, then the p electrode 20 and the most desirable 
ohmic contact are acquired. Since the contact layer 13 is a layer which forms an electrode, it is 
desirable to consider as three" or more 1x1017-/cm high carrier concentration. When lower than 
1x1017-/cm3, it is in the inclination it to become difficult to obtain an electrode and desirable OMIKKU. 



If the presentation of a contact layer is furthermore used as the superlattice containing GaN, InGaN or 
GaN, and InGaN, an electrode material and desirable OMIKKU will become is easy to be obtained. 
[0026] The wafer into which the nitride semi-conductor was grown up as mentioned above is picked out 
from a reaction container, and the protective coat which consists of Si02 which consists of a stripe 
with a width of face of 1 .5 micrometers is formed in the front face of the p side contact layer 9 of the 
maximum upper layer through the mask of a predetermined configuration. After protective coat 
formation, using RIE (reactive ion etching), it etches until the front face of the n side cladding layer 3 is 
exposed, as shown in draw ing 1 , and the waveguide of the shape of a stripe with a width of face of 1 .5 
micrometers is formed by SiCI4 gas. 

[0027] The insulator layer 100 which consists of Zr02 is formed in the front face of a nitride semi- 
conductor layer after stripe waveguide formation, with Si02 mask attached. It is immersed in buffered 
fluoric acid after insulator layer 100 formation, dissolution removal of Si02 formed on the p side contact 
layer is carried out, and Zr02 which is on the p side contact layer with Si02 by the lift-off method is 
removed. Thus, the high insulating film can be produced by uniform thickness on the front face of the 
nitride semi-conductor layer which followed the side face of stripe waveguide, and its side face by 
forming the protective coat for forming a waveguide field by Si02, forming the insulator layer which 
consists of an ingredient which is different from Si02 of Zr02 grade from on the, and removing only the 
insulator layer on a contact layer by the lift-off method. 

[0028] After insulator layer 1 00 formation, as shown in drawing 1 , the p electrode 20 which consists of 
nickel/Au is formed so that the p side contact layer 9 and good OMIKKU may be obtained through an 
insulator layer 100. The n electrode 21 which is from Ti/aluminum on a 2nd [ of a GaN substrate ] 
principal plane side on the other hand is formed in the whole surface. 

[0029] Cleavage of the GaN substrate 1 is carried out after p and n electrode both formation by the Mth 
page (field which is equivalent to the side face of the hexagonal prism when a hexagonal prism 
expresses a nitride semi-conductor) of the GaN substrate 1 , and a resonator is produced to the 
cleavage plane. In addition, in case stripe waveguide is formed in front, this cleavage plane is determined 
beforehand and it cannot be overemphasized that it designs so that the direction of a stripe may 
become almost perpendicular to this cleavage plane. And it cuts in a direction parallel to a stripe, and 
considers as a laser chip. 

[0030] The n electrode 21 side of a GaN substrate is installed in the heat sink by which metallizing was 
carried out after laser chip production, wire bonding of the Au line is carried out to the location which is 
not in the right above section of the stripe of the p electrode 20 as shown in drawin g 1 , and it 
considers as a laser component. When laser oscillation was tried for this laser component at the room 
temperature, even if room temperature continuous oscillation was shown in the oscillation wavelength of 
400-420nm, and threshold-current consistency 1 .8 kA/cm2 and it measured the current potential 
property, most early leakage current was not generated. Furthermore the current value was raised, the 
output was raised, short-circuit was not generated for the component itself as 40mW, but the 
continuous oscillation of 50 hours or more was continued. 

[0031] In the process which produces the laser component of the [example 2] example 1 on the front 
face of the p side contact layer 9 Although the threshold-current consistency rose to 2.0 kA/cm2 and 
leak occurred a little when the etching depth is made for the p side cladding layer to remain by the 
thickness which is 0.2 micrometers after forming the mask which consists of Si02, and also the laser 
component was produced similarly In 40mW, there was nothing that short-circuits in 50 hours. 
[0032] In the laser component of an example, drawing 2 shows the relation between the threshold- 
current consistency of a laser component, and the etching depth, when etching is performed from the p 
side contact layer 9 side and the etching stop is used as each nitride semi-conductor layer. The place 
into which 0.1 micrometers A went from the upper limit side of the p side cladding layer 8, and B show 
the place into which the center of the p side lightguide layer 7 and D went into in an example 2 and C, 
and an example 1 (center of the n side cladding layer 3) and 0.1 micrometers F went from the substrate 
upper limit side in the center of the n side lightguide layer 4, and E. As shown in this drawing, in order to 
obtain a two or less 2.0 kA/cm threshold-current consistency, etching more deeply than a B point is 
desirable" When 2.0kA /of thresholds became high from 2 cm and continuous oscillation is carriedrout by 
high power for 500 hours or more, it is in the inclination for a laser component to tend to go out. 
[0033] 

[Effect of the Invention] With the laser component of this invention which uses a nitride semi-conductor 
as a substrate, as explained above, since the location in which a waveguide stripe is formed is made into 
the substrate side rather than the position, a threshold current is low and a reliable laser component is 



obtained. Moreover, since an insulator layer is formed in the side face of a stripe and p electrode of a 
large area with which good OMIKKU was obtained through the insulator layer is formed, in case wire 
bonding is carried out on the p electrode, a large bonding area can be taken and a very desirable 
component can be offered on industrial engineering. 



[Translation done.] 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The type section Fig. showing the structure of the laser component concerning one example 
of this invention. 

fDrawing 2] The type section Fig. showing the structure of the laser component concerning other 
examples of this invention. 

[Drawing 3] The type section Fig. showing the structure of the conventional laser component. 
[Description of Notations] 
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